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CliAIMS 

We claim: 


A digital imaging system comprising: 
an image sensor ; 

image processing and compression circuits; 


anc 


an analog/multi-level memory coupled between 
saidVlmage sensor and said image processing and 
compression circuits to receive and temporarily 
store analog data from said image sensor and 
transmit said analog data to said image processing 
and compression circuits. 


The system of Claim 1, wherein said memory 
rejCeiv^s said data at a rate of greater than 10 

bits/sJ^c for more than 5 seconds and stores more than 
50 MbitsXof said data. 

3. Tlae system of Claim 1, wherein said analog 
2 0 data comprises image data. 

4. The System of Claim 1, wherein said image 
processing and Compression circuits comprise an analog - 
to-digital (A/D)\ converter . 


25 


5- The system^ of Claim 4, wherein said image 
processing and comp:^ssion circuits further comprise an 
image compressor . 


30 6- The system of ^Elaim 1, wherein said memory 

transmits portions of sa^ data when said image 
processing and compressio^ circuits are available for 
processing said data. 
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7. The system of Claim 5, wherein said image 
sensor, image processing and compression circuits, and 
memory comprise a digital still camera. 


5 8- The system oE Claim 1, wherein said memory is 

contained in a removable memory card. 


10 


15 


9 . The system cpf 
converter is contained 


10. The system 
processing and compre 
within the body of se 

11. The system 
processing and compre 
within the body of sa 


Claim 8, wherein said A/D 

in said removable memory card. 


12 . The system 
2 0 sensor, image process 
memory are contained 
still camera. 


of Claim 7, wherein said image 
ssion circuits are contained 
id digital still camera. 

Df Claim 7, wherein said image 
3sion circuits are not embedded 
Ld digital still camera. 

Df Claim 7, wherein said image 
Lng and compression circuits, and 
vithin the body of said digital 


The system 



?f Claim 2, wherein said memory 


a plurality of write pipelines, each write 
line comprising: 

an array of non-volatile memory cells; 

a write circuit coupled to the array, 
wherein when started on a programming 
opei^ation for a selected memory cell in the 
arra-^c, the write circuit applies a first 
voltage to the selected memory cell to drive 
a current through the selected memory cell; 
a timirra circuit coupled to seofuentially 
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Start programming operations by the write 
circuits; and 

a charge pump thbt generates the first 
voltage from a supplyj voltage and is coupled to 
the write circuits toj supply the first voltage for 
the programming operations. 


14. The system of Cl4im 13, wherein the memory is 
an analog memory. 


10 


The system of Cl^im 13, wherein the write 
pinerimes comprise ; 

a plurality of odd numbered pipelines; and 
a plurality of even numbered pipelines, 
15 whei^ein 

iwhen an odd numbered pipeline and an even 
numbeVed pipeline are both performing programming 
operacdons, a selection circuit in the odd 
numbered pipeline selects the first voltage when 
20 the selection circuit in the even numbered 

pipelineX selects the second voltage and a 
selectiom circuit in the odd numbered pipeline 
selects tap second voltage when the selection 
circuit inVthe even numbered pipeline selects the 
25 first voltage. 


16. The system of Claim 2, wherein said memory 
comprises : 

a plurality of banks of write pipelines, each 
30 write pipeline comprising: 

an arr^ay of non-volatile memory cells; 

and 

a write\ circuit coupled to the array, 
wherein : 

3 5 dur:^g a programming cycle for a 

selected memory cell in the array, the 
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write circuit applies a first voltage to 
drive a current through the selected 
memory cell (and change the threshold 
voltage of j the selected memory cell; and 

during a verify cycle for the 
selected memory cell, the write circuit 
determines! whether a threshold voltage 
of the selected memory cell has reached 
a target level representing a value 
being writften into the selected memory 
cell ; 

a charge pump tfhat generates the first 
voltage from a supply voltage and is coupled to 
the write circuits to supply the first voltage for 
the programming cydles; and 

a timing circuit coupled to start programming 
cycles in the pipelines, wherein the timing 
circuit starts programming cycles for each bank at 
times that are diffeerent from when programming 
cycles start in tne other banks . 


25 


17. The system of Claim 16, wherein the plurality 
of banks comprises a fifirst bank and a second bank, and 
the time circuit startts programming cycles in the first 
bank when verify cycles start in the second bank. 


30 


A method for digital imaging, the method 
fiprisiiag: 

:onverting an image into electrical signals; 
!^c>ring said electrical signals as analog 
data; aiT^ 

transmitting portions of said analog data for 
digital signal processing. 
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19. The method of Claim 18, further comprising 
pre-processing said electrical^ signals prior to said 
storing. 

5 20. The method of Claim , wherein said analog 

data is stored at a rate greater than 10 Mbits/sec for 
more than 5 seconds and in a qluantity greater than 50 
Mbits . 

10 21. The method of Claim |l8, wherein said portions 

are transmitted only when saiq digital signal 
processing is available. 

22. The method of Claim llB, wherein said 
15 converting and storing are performed in a digital still 
camera . 
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23. The method of ClaimjlB, wherein said storing 
comprises : 

starting a first prjogramming operation to 
program a first selected memory cell in a first 
memory array, wherein the first programming 


operation includes conne 
drive a current through 
cell and change a thresh 
memory cell; and 

starting a second p 


citing a charge pump to 
the first selected memory 
Did voltage in the first 

rogramming operation to 


drive a current through 
cell and change a threshc 


memory cell, wherein staiting the second 


programming operation oc 
programming operation bu^: 
programming operation is 


program a second selected memory cell in a second 
memory array, wherein the; second programming 
operation includes connecting the charge pump to 


tjhe second selected memory 
Id voltage in the second 


qurs after starting first 
before the first 
complete . 
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